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NATIONAL

FOREWORD

This Indian Standard, which is identical with IEC Pub 721-3-1 ( 1987 ) `Classification of environmental conditions - Part 3 : Classification of group of environmental parameters and their severities, storage', issued by the International Electrosechnical Commission, was adopted by the Bureau of Indian Standards on the recommendation of the Environmental Testing Procedures Sectional Committee ( LTD 02 ) and approval of the Electronics and Telecommunication Division Council. The text of the IEC standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: Wherever the words `International read as 61ndian Standard'. Standard' appear, referring to this standard, they should be

The concerned technical committee has reviewed the provisions of IEC 721-l ( 1981 ), IEC 721-2-l (#1982 ), IEC 721-3-O ( 1984 ), IEC 721-3-2 ( 1985 ), IEC 721-3-3 ( 1987 ) and IEC 721-3-4< 1987 ) referred in this standard and has decided that they are acceptable for use in conjunction with this standard. Part 1 of this Indian Standard deals with Classification of Environmental The subsequent parts are intended to deal with the following: Severities. a) Environmental conditions appearing in nature b) Classification of groups of environmental parameters Amendment
Only the English language in this Indian Standard.

Parameters

and their

and their severities. has been retained while adopting

No. 1 issued to IEC Pub 721-3-1 ( 1987 ) is given at the end. text in the International Standard

it
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Indian Standard

CLAS~SIFICATION OF ENVIRONMENTAL CONDITIONS
PART 3 CLASSIFICATION OF GROUPS OF ENVIRONMENTAL AND THIER SEVERITIES Section I. Scope -This which standard products classifies together groups with their of environmental if any, parameters are subjected and when their severities to 1 Storage PARAMETERS:

packaging,

stored.

The

environmental

conditions

specified

in this

standard

are limited

to those

which

may

directly affect the products or their as such are considered. No special products is given. Transfer during storage

ultimate performance. Only environmental conditions description of the effects of these conditions on the

is not included

in the classification.

Environmental conditions directly related to fire or explosion and conditions related to ionizing radiation are excluded. Any other unforeseen incidents are also excluded. The possibility of their occurrence should be taken into account in special cases. Offshore locations are not included.

Conditions of stationary use, portable and non-stationary ships, and conditions of transportation are given in other parts

use, use in vehicles and of I EC Publication 721.

2.

Object To classify environmental exposed during storage. A limited number field of application. necessary for covering parameters and their severities to which a product may be

of classes of environmental The user of this standard the conditions of intended

conditions is given, covering a broad should select the lowest classification storage.

3.

General For further general guidance, see I EC Publication 72 l-3-O.

The severities specified are those which will have a low probability of being exceeded. All specified values are maximum or limit values. These values may be reached, but do local situation there may be different not occur permanently. Depending on the frequencies of occurrence related to a certain period of time. Such frequencies of occurrence have not been included in this standard, but should be considered for any en-viionmental parameter. They should additionally be specified if applicable. Information

1

Is 13736 ( Part 3/Set1) : 1993 IEC Pub 721-3-l ( 1987) on duration and Publication 721-3-o frequency as Clause of 6. occurrence is given in Amendment No. I to I EC

Attention is drawn to the fact that combinations of the environmental may increase the effect on a product. This applies especially to the relative humidity in addition to biological conditions or to conditions mechanically active substances. It is recognized that extreme or Specification for products to be stored negotiation between supplier and user. special under environmental such special

parameters given presence of high of chemically or

conditions conditions is

exist. may a matter of

4.

Definitions

In addition to the definitions definitions apply to this standard: 4.1 storage The during 4.2 product these is placed periods. location at which the product location: at

in

Clause

3 of

1 EC

Publication

721-1,

the

following

a certain

site

for

long

periods,

but

not

intended

for

use

weatherprotected A location

is protected direct

from weather

weather influences

influences: are totally excluded;

- totall?- weatherprotected (enclosed location) - partiall~~ n~eatherprotected (sheltered location) 4.3 norl-M'PuthPr~rotec'ted A location

location:

direct weather excluded.

influences

are not completely

location the product is not protected from direct weather influences.

at which

5.

Classification

of groups of environmental

parameters

and their severities

A number of classes for climatic conditions (K). special climatic conditions substances (C) and mech:~nically biological conditions (B), chemically active substances (S) and mechanical conditions (M) are specified in Tables I to Vl. This classification allows a number of possible combinations conditions which bear upon products wherever stored. It represents respect of world-wide conditions of storage, due to local influences etc. environmental For certain quantitative severities. For e.g. :I given location parameters it has not yet been of

(Z). active

environmental the real situation in of open-air climate,

possible

to

specify

or product,

reference

should

be made

to the

total

set of classes,

Appendix

A contains

a summary

of the conditions

covered

by, each

class.

2
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5.1 Climatic conditions

The climatic conditions specified for classes 1Kl to lK9 refer to the conditions of storage of products. They have been experienced world-wide over a long period of time, taking into account all the parameters that can influence them, e.g. external (open-air) temperature/humidity controlling climatic conditions, type of building construction, systems, and internal conditions, e.g. heat dissipation from other equipment, presence of humans, etc. The conditions should cover all normal cases, but not exceptional events.

When climatic

selecting conditions

appropriate classes inside buildings

attention depend

should on the

be paid outside

to the fact that the (open-air) conditions,

and the type of building construction. especially air temperature and solar radiation, Walls with good thermal insulation or high thermal capacity can consistently smooth the peaks of outside air temperature variations between day and night, or exceptionally for a longer period of time. Walls with poor thermal insulation or low thermal capacity cannot have that effect, and peaks can be magnified due to the effect of solar radiation during the day and to the effect of building radiation at night. The effect of solar radiation can be increased by either heat-trap or greenhouse effects.

At

non-weatherprotected

locations

the

influence

from

special

climatic

conditions

constitutes a more significant share of the effects bearing upon a product and its The effects of temperature change, functional parts than at weatherprotected locations. solar' radiation, precipitation, air velocity and wind-chill should be particularly considered in this respect. The severity of these effects may be influenced e.g. by constructional details (sort and thickness of material, colour of surfaces, sealing or breathing of casings, etc.) and by storage details (selection of storage site, consideration of degree of exposure to prevailing wind and weather, etc.).

5.2

Special

climatic

conditions

movement of surrounding air, and water As in practice the parameters heat radiation, from sources other than rain may occur with any of' the severities in combination with any of the other climatic conditions, these special conditions are specified in Table II. In this case, an assumption of the coincidence of events of increasing severity would lead to unnecessary overdesign.

5.3

Biological

conditions been specified for these but may not be complete. conditions. The specified

No quantitative severities have parameters of Table III are typical,

5.4

Chemically

active

substances

Contamination of natural atmosphere is mainly caused by chemical emissions from motor-driven vehicles, and heating systems. A further chemical industrial activities, influence is -caused by aerosols of sea and road salts. The contamination may affect the function and materials of products.

3

IS 13736 ( Part 3fSec 1) : 1993 IEC Pub 721-3-l ( 1987 ) The values given in this Maximum values are given classification have been because direct influence ~taken from surveys over of `higher concentrations which cannot be important several years. over a short

period of time normally causes more damage to material, values are given additionally because their influence may effect on internal parts of the products.

regenerate. Mea? for the long-term

In practice not all contaminants (parameters) classified in this standard are present simultaneously. Furthermore, the probability is low that .the concentrations of those contaminants really present increase simultaneously and homogenously. Depending on the local situation, there are often higher values of one contaminant only. The values specified for class lC1 will normally be experienced in rural areas and areas with low industrial activity. The values specified for class lC2 are experienced in urban areas. Therefore the severity of e&h of these two classes should be considered as the requirements for the combined effect of all parameters stated. The severities of class lC3, however, cannot be considered as the requirement for the combined effect of all parameters stated, in order to avoid any uneconomical overdesign. For this class it is possible to select only the severities of those single parameters which might be relevant in the case of application. If single parameters of class lC3 are selected for the description of the chemically active substances present at a location, for all other parameters which are not specially named, the severities of class lC2 are valid.

No/r.

-

Chemically considered

active liquids in this standard.

and

chemically

active

wlids

other

than

sea

~11s

OI- r~,nd

\oh\

ale

not

5.5

MechaniCally

active

substances classified together, as the effects caused by these environmental

Sand and dust are conditions are similar. 5.6 Mechanical conditions

The conditions and displacement

of vibration (sinusoidal) amplitudes in high and

are classified low frequency

by severity levels ranges respectively.

of acceleration

Random vibration sufficient information

is not considered is available. including response

in

this

standard.

It

may

be

included

when

Non-stationary vibration undamped maximax shock 721-l).

shock spectrum

is classified by using (see Sub-clause 5.3.1 of

the first order I EC Publication

4
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TABLE I

Classification of climatic conditions

"

Environmental

parameter

d) High

relatiw

htrmiditl~`)

i)

High

air pressur-ej'

kPa

_

106

106

106

106

106

106

106

106

106

j)

Solar- radialion radiation oJ surrour~diq

W/m'
None m/s

500
No 0.5

700
71 1.0"'

700
7)

1120
7)

1120
7)

1120
7)

1120
7)

1120
7,

1120
7)

k) Hear

1) Mown~eut air+) m) Conderrsatiou -___ n) Precipiiatiorl (rain,

1.0X,

1.08'

5.08'

5.08'

8)

8)

8)

None None etc.)

No No

No
NO

Yes No

Yes Yes91

Yes Yesyt

Yes Yes9'

Yes Yes

Yes Yes

Yes Yes

snobs, hail,

mm/min "C None

None None No

None None No

None None -1

None') None91 7) i

None?) None91 :,

None91 None9) -1

6 +5 -,

6 +5 7,

IS +5 -1

r)

Formation

q/ ice and fivst

None

No

No

Yes

Yes

Yes

Yes

Yes

Ye>

Yes

`) The low and environmental

high relative humidities are limited by the low and high absolute humidities. 50 that parameters ai and c), or h) and d), the severities given in Table 1 do not occur simultaneously.

e.g.

for

z, Averaged `) The value geographical

over

a,period

of time

of 5 min. limit for open-air conditions. may occur at higher altitudes. normally Conditions at an altitude of 3 OOU m. in mines are.not conceder-cd In wmc

of 70 kPa represents a areas open-air conditions

4, A cooling

system

based

on non-assisted

convection

may

be disturbed

by adverse

movement

of surrounding

air.

I) This rain temperature should be considered together effect of the rain has to be constdered in connection

with high air temperature h) and solar radiation with the surface temperature of the product.

.ji. The cooling

01 These

are atr-conditmned

hxation\

with

a tolerance

of

f2

"c` on stated

temperature

value.

5
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`) Conditions 8) If applicable. y, Applies occurring a special at the location value may concerned be selected at partially of this to be selected from Table. II. locations. the classes of IEC Publications 721-3-3 and 721-3-4 as from Table II.

to wind-driven of climatic

precipitation conditions

weatherprotected include

O) The classes follows: 1KI covers lK2 covers

standard

3KI 3K3

IK3 covers IK4 covers

3K5 3K6

1K5 covers IK6 covers

3K7 3K8

1K7 covers lK8 covers

4Kl 4K2

1K9 covers

4K4

TABLE

II

Classification
Environmental parameter

of special

climatic

conditions
Special Negligible Conditions of heat radiation, e.g. in the vicinity of room heating systems 30 ----_-___________ 50 Dripping Water Water jets waves movement of'surrounding air. water condition Z

Class]) IZI

Unit None

k) Heat mdiatim 122 None

123 I) Morernerrr o/ \uwourldirlg rrir" 124 IZ5 _--_-. q) Water

-- ------

m/s m/s

None None None may be disturbed

from SOIIKY.S oiler than min2)
_-___.

126 127

`1 A cooling

system

based

on non-assisted

convection

by adverse

>r Underwater `1 The classes as follows: IZI covers I22 covers

conditions of special

are not considered. climatic conditions of this standard include the classes of

I EC Publications
429

721-3-3

and

721-3-4

321 322

123 covers I24 covers

326 and 425

424

lZ5 covers 126 covers

327 3210

127 covers and 428

TABLE

III

ClassiJi:cation

of biological

conditions

Environmental

pnrametet

1

Unit

IV?

"nss"
Presence

r-7-J
of mould. fungus. etc.

~-----~::,::II__::~~~~~~,

I 1) The classes follows: II31 covers of hioloeical conditions

I of this standard

, termites
I inc!udc the classes of IEC

termites Publications 72i-3-3 and 721-3-4 as

3BI

LB2 covers

3B1 and

4BI

183 cove,-s 383 and

482

6
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TABLE

IV

ClassiJication of chemically active substances
Class') Environmental parameter Unit I) lC1 Maximum value a) Sea and road salts None Noa) Mean value') lC2 Maximum value Mean va,lue2) Salt mist lC3') Maximum value

_

b) Sulphur

dioxide

mg/m' cm3/mz mg/mJ cm3/m3 mg/m' cm'/m'

0.1 0.037 0.01 0.007 1 0.1 0.034 0.1 0.066 0.003 0.0036 0.3 0.42 0.01 0.005

0.3 0.11 0.1 0.071 0.1 0.034 0.1 0.066 0.0 1 0.012 1.0 1.4 0.05 0.025

1.0 0.37 0.5 0.36 0.3 0.1
0.5

5.0 1.85 3.0. 2.1 0.3 0.1 1 .o 0.66 0.1 0.12
10

10 3.1 IO 7.t 1.0 0.34 5.0 3.3 2.1, 2.4
35

ci H~drogrn

sulphtde

d) Chlorine

r) HFdrogw

chloridr

mg/m' cm3/m3 mg/m' cm'/rn' mg/m' cmj/m' mg/m3 cmA/mJ

0.33
0.03

fj

Hj.drogell

,fluoride

0.036 3.0 4.2 0.1 0.05

y) Ammonia

14 0.1 0.05

49 0.3 0.15

11) OZWW

i)

Nitrogen equiralent dioxide)

o.tides (evpressrd in vahes of tzitrogen

mg/m' cm3/mJ

0.1 0.052

0.5 0.26

1.0 0.52

3.0 1.56

9.0 4.68

`1 The values given in cm'/m' have been calculated from the values 20 "C and a presrure of 101.3 kPa. The table uses round values. 2, Mean values are time of not more expected long-term values. than 30 min per day. Maximum values are

given

in mg/m3

and

refer

to a temperature

of

limit

or

peak

*values,

occurring

over

a period

of

`) It is not mandatory to consider. Class lC3 as a requirement applicable, values of single parameters may be selected from valid for all parameters not especially named.

for the combined effect of all parameters stated. If this class. In this case, the severities of Class lC2 are

4, Salt mist

may

be present

in sheltered active

locations

of coastal of this

waters. include th: classes of IEC Publications 721-3-3 and

5, The classes of chemically 721-3-4 as follows: 1CI covers 3Cl and 4Cl

substances

standard

lC2 covers

3C2 and 4C2

1C3 covers

3C3 and 4C3
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TABLE V

ClassiJication

of mechanically

active substances Class "

Environmental

parameter

Unit IS1 IS2 30 0.2 1.5 include the classes of I EC IS3 300 5.0 20 Publications IS4
IO00

a) Sand h) Dust (suspension)

mg/m' mg/m' mg/(mz.h) active substances of this standard

None 0.01 0.4

15 40 721-3-3 and

c) Dust isedimentation) I) The classes of mechanically 721-3-4 as follows: IS1 covers 3Sl IS2 covers

.

3S2

IS3 covers

4S2

IS4 covers

4S3

TABLE

VI

Classification

of mechanical

conditions
Clnss I'

i
IM3 IM4

Environmental

parameter

Unit IMI lM2

a) Sratiorrary

vibration, sitzusoidal: displacement amplitude acceleration amplitude frequency range
vibration, including shock:

mm m/s' HZ

0.3

1.5

3.0

7.0 10 9%200 2-9 20 9.200

I
2-9 9-200 2-9

s
9-200 2-9

b) Non-sratlonarJ

/
m/s' 40 None None 5 Publication (except static 721-l load) include the classes of 40 None None 5 None
IO0

c
L

shock response spectrum peak acceleration ii') shock response spectrum peak acceleration BI) shack response spectrum peak acceleration 2')
load

+ype L None
NOIltZ

type type

I m/s' II m/s1 kPa see Sub-clause of this 5.3 of IEC standard None 5 250 5

c} Static

-___

`1 See Figure >) The classes 721-3-3 and IMI covers

I. For explanation

of mechanical conditions 721-3-4 as follows: 3Ml lM2 covers 3M2

I EC Publications

IM3 covers

3M4

lM4

covers

3M6 and

4M6

8
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1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2

3

5

10

20

100

500

2 000

Frequency Hz
850187

Example oJ dtrrations for half-sine pulse: Spectrum Spectrum Spectrum type L: duration 22 ms type I: duration I I ms type II:' duration 6 ms

FIG. 1. -

,Model shock response spectra (first order maximax shock response

spectra).
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APPENDIX
SUMMARY OF CONDITIONS

A
BY THE CLASSES

COVERED

A 1.

General This A appendix survey may of contains conditions be found a summary affecting in Clause of the conditions the choice of covered environmental A of I EC by each class. and 721-3-3 their and

parameters Publications

severities 721-3-4.

A2 of Appendix

Climatograms describing the interdependence absolute humidity may be found in Appendices

of air temperature, relative humidity, B of the -aforementioned publications.

and

A2.1

k'. Climatic

conditions class notations as follows. For the groups of climates, see

These are covered by nine I E C Publication 72 I -2- 1: 1KI

This class applies to fully air-conditioned enclosed humidity control is used continuously to maintain

locations. Air temperature the required conditions.

and

Stored products may be exposed to attenuated of surrounding air due to draughts from the not subjected to heat radiation, condensed sources other than rain, or formation of ice.

solar radiation and to movements air-conditioning system. They are water, precipitation, water from

1K2

In addition to the temperature-controlled

conditions enclosed

covered locations.

by Class lK1, this class Humidity is not controlled.

applies

to

Heating or cooling is used to maintain the required conditions, especially t,here is a large difference between them and the open-air climate.

where

Stored products also be exposed caused by open

may be exposed to solar radiation and heat radiation. They may to movements of surrounding air due to draughts in buildings, windows, special process conditions, etc.

iK3

In addition to the conditions enclosed locations having neither

covered by Class lK2, temperature nor humidity

this class control.

applies

to

Heating may be used to raise low temperatures difference between the conditions of this class Stored products other than rain, I K4 IKS 1K6

especially where there and the open-air climate. water, to water

is a large

may be subjected to condensed and to formation of ice.

from

sources

In addition to the conditions covered by locations which may have openings directly partially weatherprotected.

Class lK3, these to the open-air,

classes apply to i.e. may be only

10

IS 13736 ( Part 3/set 1) : 1993 IEC Pub 721-3-l ( 1987) Class climatic conditions building construction and may be conditions affected to a varying extent by the type of of the open-air climate (see Sub-clause 5.1).

Stored

products

may Abe subjected

to limited

wind-driven

precipitation.

1K7 lK8 lK9

In addition to the conditions covered by Classes 1K4, lK5 classes apply to locations which are non-weatherprotected directly Class exposed to open-air climates. covered by the Restricted

and and

I K6, these which are

1 K7 represents

the conditions

Group

of Open-air

Climates. Class 1K8 represents Climates. Class lK9 represents Open-air Climates. the conditions covered by the Moderate Group of Open-air

the

conditions

covered

by

the

World-wide

Group

of

Additionally to those parameters climatic class in Table I, stored movements applicable, of surrounding severities may

where severities have been specified for each products may be subjected to heat radiation, to other than rain. If air, and to water from sources be taken from Table II.

A2.2

B. Biological These IBI

conditions by three class notations as follows:

are covered

This class applies to locations without particular risks of biologicaJ attacks. This includes protective measures, e.g. special product design, or storage in locations of such construction that mould growth, attacks by `animals, etc. are not probable. In addition to the conditions covered by Class 1Bl, this class applies to locations where mould growth, or attacks by animals, except termites, may occur.

IB2

lB3

In addition to, the conditions covered where attacks by termites may occur. votive substances by three class notations

by Class

1B2, this

class

applies

to locations

A2.3

C. Chemically These ICl

are covered

as follow$:

This class applies to locations in rural and some urban areas with low industrial activity and moderate traffic. In winter, heating methods in concentrated urban areas may cause increased contamination. Salt mist may be present in sheltered locations of coastal areas.

1c2

In addition to the conditions. covered by Class ICI, this class locations with normal levels of contaminants experienced in urban industrial activity scattered over the whole area, or with heavy traffic.

applies to areas with

lC3

In addition locations in emissions.

to the conditions covered the immediate neighbourhood

by

Class IC2, of industrial

this class applies to sources with chemical

11

IS13736 (PaIt3/Sec1):1993 IEC Pub721-3-l(1987) A2.4 S. Mechanically
These 1Sl active substances class notations where as follows: precautions have been taken to minimize the

are covered This class

by four

applies of du:!.

to locations Ingress

presence lS2

of sand

is prevented.

In addition to the conditions covered by Class ISl, this class applies to locations without special precautions to minimize the presence of dust or sand, but not situated in proximity to dust or sand sources.

lS3

In addition to the conditions covered by Class lS2, in close proximity to sand or dust sources, including

this class applies urban areas.

to locations

IS4

In addition to the conditions covered with a high proportion of wind-driven with processes producing sand or dust.

by Class 1S3, this class sand or dust in the air,

applies to areas and to locations

A2.5

M. Mechanical These IMI

conditions by four applies class notations with as follows: insignificant vibration and shock.

are covered This class

to locations

IM2

In addition to the conditions covered with vibration of low significance. In addition to the conditions with significant vibration and vehicles in the vicinity, etc. In addition to the conditions where *the levels of vibration and conveyor belts.

by

IMl,

this

class

applies

to

locations

lM3

covered by 1M2, this class shock, e.g. transmitted from

applies to locations machines or passing

lM4

covered by 1M3, this class applies to locations and shock are high, e.g. close to heavy machines

hhod

at be Kay Printers, New Rlhi, India
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